Upregulation of calpain correlates with increased neurodegeneration in acute experimental auto-immune encephalomyelitis.
Although calpain up-regulation is well established in experimental auto-immune encephalomyelitis (EAE), a link between increased calpain expression and activity and neurodegeneration has not been examined. Therefore, spinal cord tissue from Lewis rats with EAE was examined to test the hypothesis that increased calpain expression in neurons would correlate with increased cell death and axonal damage in a time-dependent manner following EAE induction. We found that increased calpain expression in EAE corresponded to increased TUNEL-positive neurons and to increased expression of dephosphorylated neurofilament protein, markers of cell death and axonal degeneration, respectively. An increase in internucleosomal DNA fragmentation in EAE spinal cord suggested that cell death was, at least partially, due to apoptosis. Axonal damage was further demonstrated in EAE spinal cord compared with control via morphological analysis, revealing granular degeneration of filament and microtubule integrity, loss of myelin, and mitochondrial damage. Calcium (Ca2+) influx, which is required for calpain activation, was also increased in EAE spinal cord. From these findings, we conclude that increases in Ca2+-induced calpain activity may play a crucial role in neurodegeneration in acute EAE.